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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrification member used for the image formation 
equipment and its image formation equipments of an electrophotography method, such as a copying 
machine, a printer, and facsimile. 
[0002] 

[Description of the Prior Art] It has the electrification member which the image formation equipment of 
electrophotography methods, such as a copying machine, a printer, and facsimile, is contacted 
[ member ] at a photo conductor drum, and electrifies a photo conductor drum from the former. The 
electrostatic latent image according to the image of a manuscript is formed in the front face of the photo 
conductor drum charged by this electrification member of exposure, negatives are developed by toner 
adhesion after that and it becomes a toner image, and the developed toner image is imprinted by the 
recording paper and an image is formed in the record paper. 

[0003] Although the cylindrical shape-like half-conductivity roller (henceforth an electrification roller) 
with which/the r esistance adjustment l aveAvas formed in the perimeter front face of the shaft as. a 
conductive base material is used asisuch an electrification member and vul canized Qibber i* pener ^ lv 
used for this resistance adjustment layer in many cases, using the thermoplastics which has r ecycle 
nature from a viewpoint of environmental protection in recent years is also examined. 
[0004] Although an electrification roller electrifies a photo conductor drum between an electrification 
roller and a photo conductor drum using the minute discharge according to the so-called Paschen's law, 
in order to hold this photo conductor drum to predetermined electrification potential, it needs to control 
the resistance of the resistance adjustment layer of an electrification roller to an about [ 106-109ohmcm ] 
half-conductivity field. 

[0005] As a means to control the resistance of a resistance adjustment layer, some which distribute 
conductive pigments, such as carbon black, are in the thermoplastics of an electrification roller. 
However, according to this thing, dispersion in resistance may become large and the problem of poor 
partial electrification may be generated. 

[0006] There are some which distribute in th ermoplastic j^n^ I^rtT^ rnnfliintiQ pagpntc; such as 
electrol yte saltfu mch as a lithium (Li) salt lilce the indication to JP,10-161397,AaTan anorher means to 
co ntrol th e resistance of a resistance adjustment layer. According to this, since it distributes with a 
molecuIarTevgTin mall ix resin, an electrolyte salt can suppress dispersion in resistance compared with 
what distributes a conductive pigment. However, when it is easy to carry out bleed out of such an 
electrolyte salt to a matrix resin front face and bleed out is carried out to an electrification roller front 
face, it produces poor electrification, generates fixing of a toner, and it has the problem of becoming a 
poor image. 

[0007] Then, it considers using macromolecule mold electric conduction agents, such as polyalkylene 
oxide, as a measure for these problems. Since this electric conduction agent is the amount of giant 
molecules, distributed immobilization is carried out into matrix resin, and bleed out to an electrification 
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roller front face cannot happen easily. 
[0008] 

[Means for Solving the Problem] However, although the polyether radical under presentation contributes 
to rheostatic control, since the effectiveness of lowering resistance as compared with an electrolyte salt 
etc. is small, it is. difficult [ this macromolecule mold electric conduction agent has the resistance of 
itself as large as 108-101 l ohmcm, and ] for it to consider as an about [ 106-109ohmcm ] half- 
conductivity field required for an electrification roller. 

[0009] The artificers of this application by already distributing the macromolecule mold ion electric 
conduction agent which contains quaternary ammonium base in thermoplastics Although the 
electrification member which can solve the problem of the poor image accompanying resistance 
dispersion and bleed out, and can be made into an about [ 106-109ohmcm ] half-conductivity field 
required for an electrification roller, its manufacture approach, etc. are devised This thing had the large 
environmental dependency and there was a case where the resistance of an electrification roller rose, 
especially at the time of low-humidity/temperature. 

[0010] While succeeding in this invention in view of the above-mentioned situation and preventing poor 
electrification accompanying resistance dispersion and bleed out, the environmental dependency of 
resistance is small, and let it be a technical problem to offer the electrification member which has the 
electrification quality which was excellent under each environment. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
electrification member of this invention according to claim 1 is characterized by forming the resistance 
adjustment layer which contains in a conductive cylindrical shape-like support surface the polyether 
radical content thermoplastics constituent which distributed the macromolecule mold ion electric 
conduction agent. 

[0012] Since the electrification member uses the polyether radical content thermoplastics constituent 
with which the macromolecule mold ion electric conduction agent was distributed as an ingredient of a 
resistance adjustment layer according to invention according to claim 1, poor electrification 
accompanying resistance dispersion and bleed out can be prevented, and the environmental dependency 
of resistance is small, and the electrification quality which was excellent under each environment can be 
acquired. 

[0013] An electrification member according to claim 2 is characterized by a macromolecule mold ion 
electric conduction agent being a quaternary-ammonium-base content compound in an electrification 
member according to claim 1. 

[0014] Since the compound which contained quaternary ammonium base as a macromolecule mold ion 
electric conduction agent is used according to invention according to claim 2, resistance required for an 
electrification member can be acquired easily. 

[0015] An electrification member according to claim 3 is characterized by forming a resistance 
adjustment layer in a conductive support surface with injection molding in an electrification member 
according to claim 1 or 2. 

[0016] An electrification member according to claim 4 is characterized by forming a resistance 
adjustment layer in a conductive support surface by extrusion molding in an electrification member 
according to claim 1 or 2. 

[0017] According to invention according to claim 3 or 4, a resistance adjustment layer can obtain the 
electrification member stuck to the conductive support surface good simple. 

[0018] Image formation equipment according to claim 5 is characterized by having the electrification 
member by which the resistance adjustment layer containing the polyether radical content thermoplastics 
constituent which distributed the macromolecule mold ion electric conduction agent was formed in the 
front face. 

[0019] Since image formation equipment is equipped with the electrification member using the 
polyether radical content thermoplastics constituent with which the macromolecule mold ion electric 
conduction agent was distributed as an ingredient of a resistance adjustment layer according to invention 
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according to claim 5, faults, such as toner fixing by poor electrification, can.be prevented, and the image 

quality which was excellent under each environment can be acquired. 

[0020] 

[Embodiment of the Invention] Drawin g 3 is the outline perspective view showing an example of image 
formation equipment 109 equipped with the electrification roller as an electrification member 
concerning this invention, and this image formation equipment 109 is equipped with the reading section 
110 which reads image information inside, and the write-in section 1 1 1 which forms an image in the 
recording paper 112 based on the image data from the reading section. 

[0021] The write-in section 1 1 1 is equipped with a profile, the electrification roller (electrification 
member) 101 , the laser section 1 13, the photo conductor drum 1 14, the toner section 1 1 5, the imprint 
roller 116, the imprint belt 1 17, the pressurization roller 1 1 8, and a fixing roller 1 19 as shown in 
drawing 4 , based on the image information of the reading section 1 10, the laser section 113 exposes 
photo conductor drum 1 14 front face charged with the electrification roller 101, and an electrostatic 
latent image is formed. 

[0022] Drawing 1 is the sectional view cut in respect of the circumferencial direction which intersects 
perpendicularly with the shaft orientations of the electrification roller 101 concerning one gestalt of 
operation of this invention. The electrification roller 101 has the cross section shown in drawin g 1 , and 
is carrying out the approximate circle column configuration prolonged for a long time in shaft 
orientations, i.e., the direction perpendicular to space. With this electrification roller 101, the resistance 
adjustment layer 103 is formed in that front face by using as a shaft the conductive base material 102 of 
the approximate circle column configuration formed, for example with metallic materials, such as 
aluminum and stainless steel. 

[0023] If the volume resistivity exceeds 109-ohmcm, the resistance adjustment layer 103 If it becomes 
impossible to obtain sufficient electrification potential for the amount of electrifications being 
insufficient and obtaining a homogeneity image and is lower than 106-ohmcm Since an electrification 
current flows intensively to defective parts, such as a pinhole in the front face of the photo conductor 
drum 1 14, and it becomes a poor image It is necessary to adjust volume resistivity to the range of 106- 
109-ohmcm, therefore what the thermoplastics constituent was made to distribute a macromolecule 
mold ion electric conduction agent, and was formed is used for the resistance adjustment layer 103. 
[0024] As aJhermoplflstics constituent alt hough polyether system polyurethane resin, polyether system 
polyester resin, etc. are used, for example, of course, it is not restricted to these, but as long as it is the 
thermoplastics constituent which the polyether radical contained, other ingredients may be used. Since 
the polyether chain is introduced into thermoplastics, migration of ion becomes easy, especially 
resistance stops being able to go up easily under low-humidity/temperature, and a temperature- and- 
humidity dependency can be reduced. 

[0025] As a macromolecule mold ion electric conduction agent used for controlling resistance, the thing 
containing quaternary ammonium base is blended and used in the range of 10 - 40 weight section to the 
base material 100 weight section. Low resistance-ization becomes easy by that cause, and desired 
resistance can be acquired easily. 

[0026] Since it distributes to homogeneity with a molecular level in matrix resin, a giant-molecule ion 
electric conduction agent hardly produces dispersion in the resistance by which it is accompanied badly 
[ distribution which is seen when a conductive pigment is distributed in a resistance adjustment layer ]. 
Moreover, since a macromolecule ion electric conduction agent is an electric conduction agent of a 
macromolecule mold, distributed immobilization is carried out into matrix resin at homogeneity, and it 
hardly generates bleed out, either. 

[0027] In case a macromolecule ion electric conduction agent is distributed into thermoplastics, it can 
distribute easily by using kneading means, such as a 2 shaft kneading machine and a kneader. 
[0028] In case the resistance adjustment layer 103 is formed in the front face of the conductive base 
material 102, it can carry out simple by covering conductive base material 102 front face with the 
resistance adjustment layer 103 using shaping means, such as extrusion molding and injection molding. 
[0029] Hereafter, the concrete example of this invention is explained based on a drawing. 
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[0030] Covering formation of the constituent which blended the macromolecule mold ion electric 
conduction agent (product name: LEO REXX A-1720 Dai-Ichi Kogyo Seiyaku make) 30 weight section 
which contains quaternary ammonium base to the polyether system polyurethane resin (product name: 
E-390 Nippon Miractoran make) 100 weight section as a resistance adjustment layer in the shaft 
(phi8mm) as a conductive base material which consists of [example 1] stainless steel was carried out 
with injection molding, and the electrification roller (phi 12mm) was obtained. 
[0031] Covering formation of the constituent which blended the macromolecule mold ion electric 
conduction agent (product name: LEO REXX A-1720 Dai-Ichi Kogyo Seiyaku make) 30 weight. section 
which contains quaternary ammonium base to the polyether system polyurethane resin (product name: 
E-390. Nippon Miractoran make) 100 weight section as a resistance adjustment layer in the shaft 
(phi8mm) as a conductive base material which consists of [example 2] stainless steel was carried out by 
extrusion molding, and the electrification roller (phi 12mm) was obtained. 

[0032] Covering formation of the constituent which blended the macromolecule mold ion electric 
conduction agent (product name: LEO REXX A-1720 Dai-Ichi Kogyo Seiyaku make) 30 weight section 
which contains quaternary ammonium base to the polyether system polyester resin (product name: 
Hytrel 4047 Du Pont-Toray make) 100 weight section as a resistance adjustment layer in the shaft 
(phi8mm) as a conductive base material which consists of [example 3] stainless steel was carried out 
with injection molding, and the electrification roller (phil2mm) was obtained. 

[0033] Covering formation of the constituent which blended the ion electric conduction agent (product 
name: PERESUTATTO 6321 Mitsuhiro formation make) 30 weight section of a polyalkylene oxide 
mold with the shaft (phi8mm) as a conductive base material which consists of [example 1 of 
comparison] stainless steel to the ABS-plastics (product name: GR-1500 DENKI KAGAKU KOGYO 
make) 100 weight section as a resistance adjustment layer was carried out with injection molding, and 
the electrification roller (phi 12mm) was obtained. 

[0034] Covering formation of the constituent which blended the macromolecule mold ion electric 
conduction agent (product name: LEO REXX A-1720 Dai-Ichi Kogyo Seiyaku make) 30 weight section 
which contains quaternary ammonium base to the ABS-plastics (product name: GR-1500 DENKI 
KAGAKU KOGYO make) 100 weight section as a resistance adjustment layer in the shaft (phi8mm) as 
a conductive base material which consists of [example 2 of comparison] stainless steel was carried out 
with injection molding, and the electrification roller (phi 12mm) was obtained. 

[0035] The result of having measured volume-resistivity rhov when impressing the electrical potential 
difference of 100V to the five above-mentioned kinds of electrification rollers was shown in Table 1. In 
addition, the measurement environment was made into two environments of the temperature of 23 
degrees C, the humidity RH of 60% and the temperature of 10 degrees C, and 15% of humidity RH. 
[0036] As for the thing of examples 1-3, in both environments, resistance has become in the half- 
conductivity field to the thing of the example 2 of a comparison having become high, and resistance 
having shifted in both environments, from the half-conductivity field (about 106-109ohmcm) required 
for an electrification roller at the time of low-humidity/temperature (temperature of 10 degrees C, 15% 
of humidity (RH)), as for the thing of the example 1 of a comparison. 

[0037] Next, the five above-mentioned kinds of electrification rollers were carried in image formation 
equipment, and image nonuniformity resulting from measurement and poor electrification of the 
electrification potential of a photo conductor drum was evaluated: Under the present circumstances, the 
electrical potential difference impressed to an electrification roller was set to DC=-800V and 
AC=2400Vpp (frequency = 2kHz). The environment at the time of evaluation was made into two 
environments of the temperature of 23 degrees C, the humidity RH of 60% and the temperature of 10 
degrees C, and 15% of humidity RH. 

[0038] Moreover, the following trial was also performed in order to check the existence of the bleed out 
from an electrification roller. 

[0039] As shown in [contamination trial to photo conductor drum] drawing 2 , after energizing two 
electrification rollers 101 from right and left by the 6.5-N force to the photo conductor drum 1 14 and 
leaving it for five days under the environment of the temperature of 30 degrees C, and 90% of humidity 
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RH, the photo conductor drum was carried in image formation equipment, the image output was carried 
out and image evaluation was performed. Since it became an abnormality image (white omission) since 
a contamination part was not charged and it appeared when the photo conductor drum was polluted by 
the bleed out component, as evaluation, when a white omission was checked by the image, it considered 
as those with contamination, and when a white omission was not checked, it was presupposed that he 
has no contamination. 

[0040] a [toner fixing test] electrification roller is carried in image formation equipment, and image 
formation actuation is carried out continuously - making - a 100,000-sheet copy - viewing estimated 
whether toner fixing has occurred on the electrification roller front face after paper, or it would not have 
carried out. 

[0041] The result of measurement of the above electrification potential, evaluation of image 
nonuniformity, the contamination trial of a photo conductor drum, and a toner fixing trial was shown in 
Table 2. 

[0042] The thing of the example 1 of a comparison has an inadequate electrification property, its 
electrification potential is also lower than an evaluation result, and it turns out that image nonuniformity 
is also generated. Moreover, it turns out that the electrification properties under each environment 
differed remarkably, and it is low and has also generated image nonuniformity under the environment of 
the temperature of 10 degrees C, and 15% of humidity RH although the thing, of the example 2 of a 
comparison is a result good under the environment of the temperature of 23 degrees C, and 60% of 
humidity RH. [ of electrification potential ] 

[0043] On the other hand, the thing of examples 1-3 has all measurement and good evaluation results, 

and most environmental variations are not seen. 

[0044] 





a-7»m fcfi$pv(flc(ii) 


23*C 60WHfi|jttT 


10'c 15%FtHSRi*T 




8 x 1 0 7 Qcm 


9xio a Qcm 




8xio T Ocm 


9 x 1 0 B Qctn 




1 x 1 o'Ccni 


2 x i 0*Qcm 




2 x 1 0 ,2 Gcn> 


2 x 1 o^Qcm 


*t|2fl2 


1 x 1 0 8 Qcra 


3x1 o' 2 Q«n 



0045] 



[Table 2] 
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[0046] 

[Effect of the Invention] Since the electrification member uses the polyether radical content 
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thermoplastics constituent with which the macromolecule mold ion electric conduction agent was 
distributed as an ingredient of a resistance adjustment layer according to this invention, poor 
electrification accompanying resistance dispersion and bleed out can be prevented, and the 
environmental dependency of resistance is small, and the electrification quality which was excellent 
under each environment can be acquired. 

[0047] Moreover, since the image formation equipment of this invention is equipped with such an 
electrification member, there are no faults, such as toner fixing by poor electrification, and the image 
quality which was excellent under each environment can be acquired. 



[Translation done.] 
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